Neurotoxicity of colchicine and other tubulin-binding agents: a selective vulnerability of certain neurons to the disruption of microtubules.
Colchicine and certain other agents which disrupt microtubules and interfere with axonal and dendritic transport are highly toxic to certain CNS neurons. The present chapter summarizes our knowledge about this selective neurotoxicity. Injections of colchicine into several bran regions lead to the death of selected populations of neurons within those regions. Intra-hippocampal injections selectively destroy granule cells of the dentate gyrus; hippocampal pyramidal cells are essentially unaffected. Injections into the cerebellum, olfactory bulb, and caudate nucleus also destroy resident neurons. In these areas several cell types are vulnerable. Neurons of the cerebral cortex appear to be much less affected by colchicine, although some neurons of paleocortical regions are vulnerable. Colchicine does not appear to be an excitotoxin like kainic acid. The neurotoxicity of colchicine appears to be related to the destruction of microtubules, since other agents which disrupt microtubules have similar toxic effects, and since analogs of colchicine which do not disrupt microtubules are non-toxic. Colchicine may induce an autotoxic response which leads to neuronal death in certain populations due to the accumulation of some toxic cellular product which is normally transported by a microtubule-dependent process. The selective vulnerability of neurons to the neurotoxic effects of colchicine may be a model for system degenerations of the central nervous system in which certain subpopulations of neurons are selectively vulnerable to abnormal accumulations of metabolic products.